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ABSTRACT 
 
Abstract. Giant gourami has been widely cultivated across Java Island, including in Banyumas and 
Ciamis Regencies. However, information genetic characters of both populations were not available. 
Therefore, this study aims to evaluate molecular characteristics of giant gourami from Ciamis and 
Banyumas. A purposive random sampling was done Molecular characterization was performed using 
randomly amplified polymorphic DNA. Molecular data were analyzed statisticaly. Both populations 
were genetically different and they have high genetic diversity within population. Based on the high 
genetic diversity of giant gourami from Ciamis and Banyumas populations, it would be very good to 
crossbreed between those both to produce high quality offspring.   
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INTRODUCTION 
 
Low genetic quality of cultivated giant 
gourami fish has long time been noted as one 
of the most common obstacle in farming of 
this species. This might results in low quality 
offspring and leads to low growth rate as well 
as low resistance to various diseases. Previous 
studies had proved a positive corelation 
between genetic constituent and either 
resistance (Kusbiyanto et al., 2016; Kurtz et 
al., 2004, 2006: Wegner et al., 2006; 
Consuegra & Leaniz, 2008; Rakus et al., 2009; 
Aryanto et al., 2015; Azis et al., 2015) or 
growth performance of wide range of fish 
species (Kang et al., 2002; Tao and Boulding, 
2003; Blanck et al., 2009).  
There are several techniques to identify the 
genetic quality of the broodstocks of giant 
gourami, starting from a simplest way through 
morphological characterization up to a 
sophisticated one with molecular 
characterization. Mayr and Ashlock (1991) 
stated that morphological characters are 
generally reflect most of genetic traits. 
Previous studies proved that different growth 
performance among individuals possitively 
related to their genetic constituent which lead 
to different morphological characteristics on 
fish species (Gela et al., 2010; Kocour et al., 
2010; Kohlmann et al., 2010; Lajbner et al., 
2010; Kocour and Kohlmann 2011). 
Moreover, morphological divergences among 
giant gourami strains (Setjaningsih et al., 
2007) as well as among local populations 
(Bhagawati and Abulias (2007) had been 
reported. Kusmini et al. (2000) noted that each 
strain have their own growth potential, which 
lead to different morphological characteristics 
of those giant gourami. However, those studies 
were only done among different strains; in 
populations from Tasikmalaya, Purbalingga, 
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and Blitar; and also used morphological and 
isozyme data. Yet, study on morphological and 
molecular characteristics of giant gourami 
populations from Ciamis and Banyumas using 
DNA marker was unavailable. Therefore, 
examinination of giant gourami from Ciamis 
and Banyumas either morphologically or 
molecular become a prerequisite in providing 
scientific data for giant gourami cultivation 
and breeding efforts.  
Randomly amplified polymorphic DNA 
(RAPD) is molecular markers that commonly 
used in genetic differentiation studies among 
populations or population genetic study. This 
marker were developed through DNA 
amplification using short arbitrary primer with 
length of 10 bases (Penner et al., 1993). This 
method produce a lot of DNA fragments 
which most of them are specific for certain 
individual (Welsh and McClelland, 1990; 
Williams et al., 1990). This means that RAPD 
markers are highly variable. This marker had 
widely been used in population genetic of 
various animals (Klinbunga et al., 2001; Rego 
et al., 2002; Holmes et al., 2004). Moreover, 
RAPD marker showed high genetic variation 
within population (Baozhong et al., 2006). 
This marker is also useful in species 
delimitation (Marin et al., 2007) due to its high 
polymorphism. So, it is expected that RAPD 
marker can be used as a reliable molecular 
marker to characterize giant gourami 
broodstocks from Ciamis and Banyumas.      
 
Here we characterized giant gourami 
broodstocks populations from Ciamis and 
Banyumas using morphological characters and 
RAPD markers aims to evaluate the 
morphology and molecular characteristics of 
giant gourami populations from Ciamis and 
Banyumas. 
 
METHODS 
 
Samples Collection 
Current study applied a survey method with 
purposive random sampling. Fish samples 
were collected from Ciamis and Banyumas 
Regencies.  Samples for morphological 
observation were divided into two different 
groups which is consisted of 30 female and 30 
male individuals for each sampling site, 
respectively. However, molecular 
characterization was performed on 27 
individuals from Ciamis (15 females and 12 
males) and on 30 individuals from Banyumas 
(15 females and 15 males). 
 
Morphological Characterization 
Morphological characters were divided into 
two different groups, i.e. morphometrics 
(measure) and meristics (count) characters.  
The parameters for morphometric measures 
were standart length, head length relative to 
standart length, and body heigth relative to 
standart length. This ratio values were selected 
to minimize the bias on the data due to 
different ages between the used broodstocks 
and to increase scientific value of the data. 
Meristics characters was examined refers to 
Saanin (1968) and Kottelat et al. (1993). The 
parameter of meristic characters were spines 
and fin rays on dorsal fin (D), anal fin (A), 
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ventral fin (V), and fin rays on pectoral fin (P), 
and also scales number on linea lateralis (LL).  
 
DNA Isolation and Amplification 
Total genomic DNA was isolated using Chelex 
methods (Walsh et al., 1991) with small 
modification in incubation duration. The used 
molecular marker was randomly amplified 
polymorphic DNA (RAPD). This marker was 
amplified using two primers, i.e. OPA 07 and 
OPA 09. The PCR reaction has a total volume 
of 25 µl. The PCR mixtures consisted of 1x 
PCR buffer, 0.16 mM of each dNTPs, 0.4 
pmol of each primer, 3 U of DNA Taq 
polymerase, and template DNA of 1.5 µl. 
Final volume of 25 µl was adjusted by adding 
of ultrapure water (ddH2O) as much as of 
17.85 µl. RAPD markers were developed 
through DNA template amplification in 
PeqStar thermocycler (Thermosientific). 
Thermal conditions were as follow. 
Predenaturation at temperature of 94
o
C for 3 
minutes and continued with 35 cycles which 
was consisted of denaturation at 94
o
C for 1 
minute, 2 minutes of primer annealing at 40
o
C 
and extension at 72
o
C for 1 minute. Final 
extension was performed for 10 minutes at 
72
o
C. Amplicons were migrated in 1% agarose 
gel and visualized over UV-light 
transiluminator after stained in ethidium 
bromide (Nuryanto and Susanto, 2010) 
 
Data Analysis 
Morpholigical data were analysed 
descriptively and compared them to standard 
characters as described in Saanin (1968) and 
Kottelat et al. (1993) determinatin keys. Gene 
or haplotype and locus diversity were analyzed 
statistically with the help of arlequin software 
version 2.0. Genetic differetiation between 
Ciamis and Banyumas populations was 
analyzed statisticaly using analysis of 
molecular variance (AMOVA) as implemented 
in arlequin software version 2.0 (Schneider et 
al., 2000). In this case, RAPD markers were 
treated as RFLP markers. Therefore, molecular 
analysis was performed after transforming 
qualitative data (band pattern) into quantitative 
binary data (0:1; 0 means no RAPD marker 
appear in agarose gel  and 1 means RAPD 
markers are present in agarose gel).  
 
RESULTS AND DISCUSSIONS 
 
Morphological examination of giant gourami 
populations from Ciamis and Banyumas 
Regencies showed that both populations has 
similar coloration (Figure 1). Deeper 
observation on the other morphological 
characters also showed that both populations 
have similar morphometric (head length ratio 
and body heigth ratio) and meristic (such as fin 
rays and spines number, and also scales 
number in lateral lines) characters. Detailed 
data on morphological characteristics of both 
giant gourami populations are summarized in 
Table 1. 
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Figure 1. Male and female broodstocks of giant gourami from Ciamis and Banyumas Regencies 
 
Our data proved that there was no 
morphological divergences among both 
populations. In other words, giant gourami 
from Ciamis and Banyumas have similar 
morphology. Refering the morphological 
characteristics of our samples to those 
described in Kottelat et al. (1993) and Saanin 
(1968) for Osphronemus gouramy Lacapede, it 
showed that our samples have similar 
morphology to the described species. Hence, 
we were confident to place our giant gourami 
samples from Ciamis and Banyumas into 
single species, i.e. O. goramy Lacepede, 1801. 
We were confidence to place our samples into 
O. goramy because according to 
morphological species concept as describe by 
Claridge et al. (1997), individuals with similar 
morphology could be delimited into a single 
species. 
Table 1. Morphological characteristics of giant gourami broodstocks from Ciamis and Banyumas 
Regencies 
Morphology Ciamis Population Banyumas Population 
Dorsal fin (D) D.XII-XIII.11-13 D.XII-XIII.11-13 
Pectoral fin (P) P.2.13-14 P.2.13-14 
Ventral fin (V) V.I.5 V.I.5 
Anal fin (A) A.IX-XI.16-22. A.IX-XI.16-22. 
Scales on lateral line (LL) 31-33 31-33 
Standard length 51 – 61 48.5 – 57 
Head length ratio 0.196 – 0.236  0.206 – 0.218 
Body heigth ratio  0.364 – 0.402 0.365 – 0.396 
 
It was not clear whether morphological 
similarity between Ciamis and Banyumas 
giant gourami populations is positively 
correlated with their genetic constituent. To 
overcome this problem and figure out 
molecular characteristics of both giant 
gourami populations, we characterized and 
compared those both populations molecularly 
using amplified polymorphic DNA (RAPD) 
marker.  
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Table 2. Pairwise Φst-values between giant gourami broodstocks populations (p=0.0000) 
Population Ciamis Banyumas 
Ciamis -  
Banyumas  0.042
***
 - 
remarks: 
* = 0.05 ≥ p ≥ 0.01, ** = 0.01 > p ≥ 0.001, *** = p < 0.001 
 
Pairwise Φst comparison proved that giant 
gourami populations from Ciamis and 
Banyumas was genetically significant different 
(Table 2). Our result similar to the result of 
Rahman (2014) on giant gourami populations 
from Parung (Bogor), Tasikmalaya, 
Banyumas, and Tulung Agung (East Java). On 
that study, Rahman (2014) also observed 
significant genetic differences among 
populations. Nugroho et al. (2006), also 
reported a genetic sigificant different among 
Neolissochilus (kancra) populations from West 
Java. These similarities could be due to that 
Our, Rahman (2014), and  Nugroho et al. 
(2006) studies used similar genetic markers. 
Additional information obtained from our 
study and those studies from Rahman (2014) 
and Nugrogo et al.  (2006) proved that RAPD 
is a reliable marker for genetic differentiation 
study among populations (population genetic 
study). 
  
Giant gourami populations from Ciamis and 
Banyumas are genetically different, but they 
have similar morphology. This is could be due 
to that as cultivated population, giant gourami 
from Ciamis and Banyumas are treated 
similarly and their environments are 
manipulated in a similar manner. These 
treatments might lead to a similar phenotype 
between them, though they are genetically 
different. According to Kussell and Leibler 
(2005), Whitham et al. (2003), and Roger et 
al. (2002), phenotype is a result of 
combination effect of genetic component and 
environment. Consequently, it is not surprising 
that genetically different individulas that live 
in similar environment and treated in similar 
manner might have similar phenotype or 
morphology. 
 
We were also analyzed genetic diversity 
within each population to support breeding and 
cultivation efforts of giant gourami. Genetic 
diversity analysis within population showed 
that Ciamis poulation has gene diversity (h) of 
0.987 and for Banyumas population was of 
0.929. locus diversity (π) value was of 
13.268% for Ciamis population and for 
Banyumas population was of 12.389%. 
Detailed information about genetic diversity of 
both populations were presented in Table 3. 
Table 3. Number of sample (N), allele number (nhp), gene diversity (h), and locus diversity (π) of 
each giant gourami populations from Ciamis and Banyumas 
Population N nhp h π (%) 
Ciamis 27 24 0.987 ± 0.015 13.268 ± 7.701 
Banyumas 30 21 0.929 ± 0.039 12.389 ± 7.235 
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Those diversity values proved that both 
populations has high genetic diversity. Our 
result similar to a study from Sari et al. (2014) 
on Jepang, Bluesafir, and Soang strains and 
also to study from Nugroho (2014) who 
studied genetic diversity within Blusafir, Paris, 
and Soang giant gourami strain populations. 
These similarities could be due to that we used 
similar genetic marker, that was RAPD 
markers. According to our study and the study 
from Sari et al. (2014) and Nugroho (2014), it 
seem that high genetic diversity is a common 
phenomena in giant gourami population based 
on RAPD marker. High RAPD diversity 
within population were  also observed in other 
fish species (Mulyasari et al., 2010; Geertjes et 
al., 2004) and also other animal groups, such 
as in Polymesoda erosa (Nuryanto and 
Susanto, 2010), oyster (Klinbunga et al., 
2001), mussels (Rego et al., 2002), abalone 
(Huang et al., 2000), zebra and quangga 
mussels (Stepien et al., 2002), and Abra tenuis 
(Holmes et al., 2004), and in scallop 
(Baozhong et al., 2005). 
High genetic diversity in giant gourami 
populations from Ciamis and Banyumas was 
rather surprising since we used cultivated 
populations which are usually under high 
selection pressures from fisheries activities. It 
is common phenomena that selection pressure 
on certain agronomic character on cultivated 
organisms will result in low genetic diversity. 
In our case, it is suggested that fish farmer 
from both regions select their broodstocks 
randomly to avoid that their broodstocks were 
resulted from inbreeding process which might 
leads to low genetic diversity. Therefore, we 
observed high genetic diversity in giant 
gourami populations from Ciamis and 
Banyumas. 
 
High genetic diversity on giant gourami 
populations from Ciamis and Banyumas in our 
study is advantageous for cultivation of that 
species because high genetic diversity might 
increase the resistance of giant gourami to 
various diseases and good for adaptation. 
Previous studies from Hughes and Stachowicz 
(2004) and Tarpy (2003) had proven that 
genetic diversity is an important component 
for population resistant. Moreover, other 
studies also observed that high genetic 
diversity is vital for adaptation to 
environemntal condition (O’brien, 1994) and 
population fitness (Reed and Frankham, 2003). 
This research provide scientific information on 
morphology and molecular characteristics of 
giant gourami from different locations. This 
informations are vital for management of giant 
gourami broodstocks and also for cultivation 
and breeding efforts of giant gourami, 
especially for the populations from Ciamis and 
Banyumas. Both broodstacks populations from 
Ciamis and Banyumas can be crossbrded to 
each other to produce qualified offspring 
because each population will contribute their 
high genetic constituent diversity to their 
offspring during breeding process to increase 
the quality of the offspring. 
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CONCLUSION 
 
Giant gourami broodstocks populations from 
Ciamis and Banyumas have similar 
morphological characteristics. Those 
characteristics fit well with the description of 
Osphronemus giant gourami Lac.  However, 
both populations are genetically significant 
different. 
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